Magnitude 7 Metals LLC
STACK SAMPLE RESULTS

METHOD 14
LINE 2

Run Number 3 2/18/2020 -  2/19/2020 EPA Method # 5 & 14
METER VOLUME 1011625 CU.FT.
SQUARE ROOT OF DELTA P 0.399  SQ. ROOT IN. WATER
AVERAGE DELTA H 1.828  IN. WATER
METERED GAS TEMPERATURE 732 DEG.F
STATIC PRESSURE IN STACK -0.71 IN. WATER
STACK TEMPERATURE 69.2 DEG.F
BAROMETRIC PRESSURE 30.14  IN.Hg
PROBE TIP DIAMETER 0.3176  INCHES
GAS METER CORRECTION FACTOR 0.996
TOTAL SAMPLING TIME 13950 MINUTES
TOTAL WATER COLLECTED -20.8 GRAMS
MOLECULAR WEIGHT 288  LB/LB-MOLE
SAMPLING DUCT AREA 125 SQ.FT.
TOTAL PARTICULATE COLLECTED 0.0493 GRAMS
GASEOUS FLUORIDE COLLECTED 0.03224 GRAMS
PARTICULATE FLUORIDE COLLECTED 0.01151  GRAMS
AVG ALUMINUM PRODUCTION RATE 461861 LBS./DAY/LINE
MANIFOLD ANEMOMETER VELOCITY 96.7 FT./MIN.
MANIFOLD THERMOCOUPLE TEMPERATURE 840 DEG.F
AVERAGE ROOF EXIT VELOCITY 96.0 FT./MIN.
AVERAGE ROOF EXIT TEMPERATURE 815 DEG.F
VOLUMETRIC FLOWRATE OUT ROOF 6131328 ACFM/LINE
VOLUME GAS SAMPLED 1009.568  SCF
MOISTURE IN STACK GAS -0.097 %
VELOCITY OF STACK GAS (ACTUAL) 1343 FT./MIN.
VOLUMETRIC FLOWRATE IN DUCT 1686 SCFM
PERCENT ISOKINETIC - TRAIN TO DUCT 9755 %
VOLUMETRIC FLOWRATE OUT ROOF 6028255  SCFM/LINE
PERCENT ISOKINETIC - MANIFOLD TO ROOF 12598 %
SECONDARY PARTICULATE CONCENTRATION 0.0018  GRAMS/SCM
SECONDARY PARTICULATE CONCENTRATION 0.00078  GRAINS/SCF
SECONDARY PARTICULATE EMISSION 40.10  LBS./HR.
SECONDARY PARTICULATE EMISSION 417  LBS./TON
PRIMARY PARTICULATE EMISSION 399 LBS./TON
PRIMARY AND SECONDARY PARTICULATE EMITTED 8.16  LBS./TON
GASEOUS FLUORIDE CONCENTRATION 1.161 MG./SCM
GASEOQUS FLUORIDE CONCENTRATION 0.000508  GRAINS/SCF
PARTICULATE FLUORIDE CONCENTRATION 0415 MG./SCM
PARTICULATE FLUORIDE CONCENTRATION 0.000181 GRAINS/SCF
TOTAL FLUORIDE CONCENTRATION 1.576  MG./SCM
TOTAL FLUORIDE CONCENTRATION 0.000689  GRAINS/SCF
TOTAL FLUORIDE EMISSION 35589  LBS./HR.LINE

AVG. ALUMINUM PRODUCTION RATE 9.62

TOTAL SECONDARY FLUORIDE EMITTED 3.699
TOTAL PRIMARY FLUORIDE EMITTED 0.826
TOTAL PRIMARY AND SECONDARY FLUORIDE EMITTED 4.525

TON/HR./LINE
LBS./TON
LBS./TON
LBS./TON




Printed

Stack Sample Results 2/19/2020 10:08 AM
Raw Data Averages
METHOD 14 LINE 2
Start Date: 2/18/2020  Stop Date: 2/19/2020 Run #: 3
Meter Static Stack
Traverse Delta P Delta H Temperature Pressure Temperature
Point (in. Water) (in. Water) (in) (out) (in. Water) (Deg. F)
1-1a 0.15 1.70 74 74 -0.68 79
1-1b 0.15 1.70 76 71 76
1-2a 0.20 2.25 78 3 -0.72 78
1-2b 0.20 225 75 70 69
1-3a 0.21 2.33 73 69 -0.75 74
1-3b 0.21 2.35 75 72 74
2-1a 0.16 1.80 73 7 -0.69 73
2-1b 0.16 1.80 77 72 71
2-2a 0.18 2.05 75 72 -0.73 72
2-2b 0.18 2.05 78 73 70
2-3a 0.16 1.80 74 69 -0.74 67
2-3b 0.16 1.80 74 72 68
3-1a 0.13 1.50 73 12 -0.69 63
3-1b 0.13 1.50 76 712 65
3-2a 0.16 1.80 72 Z1 -0.71 64
3-2b 0.16 1.80 74 70 63
3-3a 0.10 1.20 75 71 -0.71 58
3-3b 0.10 1.20 15 72 62
Averages 0.399 1.828 73.2 -0.71 69.2
(AVG. SQ.RT.)




Run #

Run Start Date J‘/ [ g/ 2"9

Run End Date g?{ 13 ZM

Run Start Time ﬁ \ 0: kO/E-m
Run End Time fz : 25 pan

Probe TpSN_ 11 & f

Avg. Tip Diameter

3176

MAGNITUDE 7 METALS, LLC
METHOD 14 DATA

Line: 1 2 3East 3West

ROOF MONITOR

Digital meter used _ 2076

Initial L.C. @ 15.0 = 005"
Final LC.@ 20 =_go}

Initial Pitot L.C. = /vt i_,

Delta H 1.91 2% Moisture Chemist
Duct Area = 1.25 sq.ft. (assumed) Final Pitot L.C. = A}, &
11 [155| 554000 | V5 |1.70 | 74 7% |~6% 79 63 155 |./ INES
A5~ 1170 | 76 |7 76 163 /2177 11,23
121551 64°6.950 | .20 225 79173 272 | 7% 165 155~ [ 3123
A0 2% | 747170 6916911543 13—
1311551 763,860 [aR| 12351723 |49 5757177 1571153013 [ 1AL
2235|7572 79 16/1sS 2 | |27
e UUH00 LJ6 [\ 50193 |7/ =49 173 [sxlis || ono
J6 40| 77] 72 TGS IRTEE
22| 155 Q\Gécfa A 2.0‘7/77; 72/775 72 160 | 5112 HI D
1 1205 )¢ |75 79 187 (57| V2 | 1190
zsl1s51/50,000 | o [1.80174 | =74 | 7 |57]155]1 3 [1].35
A |1.$0|74 |74 w8 o 155 |1.31]1.39
s1|1esL069,. 970 .13 |1.50173 (72~ -3 |ol/55]1.3 1148
A3 [1.50| 70|72 65 |e1 15513 |11.47
s2|1551305. 700 | 10 |1.801 721711~ 71 {04 [58]154 [ 1.2]) /.44
e |].K0| 7470 L3 |58 155 (121 /.47
sal1ss457.745] /0 |1.20175171 =71 159 158 15512 (116 ]
—— 1O |].20|75|75 b2l |/ 1.0l 5¢
FINAL =
sh_ 17791752 76 |35 |2-A|2-H

Nomograph factor: l l.z Z

Form: SS M14 Raw Data.xls 9/17/18




MAGNITUDE 7 METALS, LLC
IVIETHOD 14 RAW DATA

7F M NITOR

Line: yz Start Date: J? Run: 3 Filter: ; (@
PROBE TIP SAMPLER OPERATION

SN PROBE HEAT SETTING HEATER BOX SETTING

DIAMETER MEASUREMENT (in.)

248 deg. F. +/- 25 deg. F.
Range: 223 - 273 deg. F.

165 deg. F. +/- 15 deg. F.
Range: 150 - 180 deg. F.

1. 3]y If previous

b calibration

3 / i referenced,
/)_\ circle

07 (G

PITOT TUBE

sN D755

Circle to document

visual inspection.

Visually inspected? (Yes

to document

visual

® N OAWN

inspection.

Out of round max. 0.004 in.

30,28 —
’—'L—[_ (in. Hg)

BAROMETER READING

CORRECTION FACTOR

CAL. BY: ﬁ

CALIPER: MITUTOYO S/N 7002015

NORANDA 0.5"
THICKNESS STD # 1

Sm——

ORIGINAL GASEOUS

FLUORIDE SAMPLE VOLUME | (liter)

INITIAL WEIGHT (g) FINAL WEIGHT (g)
IMPINGER#  + 200 ml water (s /0. [ fi .
IMPINGER#  + 100 ml water /) 7.5 T4¢ ., |
IMPINGER#  + EMPTY L42.5 (733
IMPINGER#  + SILICA GEL [12].9 1197
IMPINGER#  + SILICA GEL
IMPINGER#  + SILICA GEL
IMPINGER#  + SILICA GEL
IMPINGER#  + SILICA GEL

BALANCE: METTLER PJ6000 SNR K59603

2000.0

2 Kg Class S-1 Calibration Wt.

WEIGHEDBY: _ ] S

Balance check must be +/- 0.5 grams.

COMMENTS:

Form: Impinger Report M14.xls 9/17/18




Magnitude 7 Metals
GAS ANALYSIS REPORT

Location Z—/f/}fﬂ? Date 4 /[?’-2—0

Run 3

Room d Analyzed by / 2’;

Percent Carbon | Percent Oxygen
Run Time Dioxide (CO,) (02)

[:50 | ©.00 | A0.F¥
53 | 0.00 |20.%
15 1000 [20.3 ]

Form: Gas Analysis Form single run.xls 3/24/99



Potline 2 Roof Exit Velocities and Temperatures

Manifold (C-66) Averages Roof Averages
WS Temp WS Temp
(ft/min) (Deg. F) (ft/min) (Deg. F)
| 967 840 7960 BT
C-51 C-66 C-82 |

WS WD  [Temp |WS WD  [Temp |WS WD  [Temp

IDate/Time (ft/min)(Deg.) |(Deg. F|(ft/min)(Deg.) |[(Deg. F|(ft/min)(Deg.) [(Deg. F)
_WS_AV _WD_AV _TEMP_ _WS AV WD AV _TEMP_ _WS AV _WD_AV _TEMP_

[Averages: [ 982 1632 809 967] 1421 s40] 932 1558  79.7|
2/18/20 10:10 105.4 1728 889 1247 1408 956 1203 1488 8938
2/18/20 10:25 106.4 1657 883 1141 1395 940 1161 1512 87.7
2/18/20 10:40 106.2 167.8 903 1164 1430 942 1198 1522  87.6
2/18/20 10:55 1049  166.1 88.8 1001 1397 922 1128 1487  87.1

2/18/20 11:10 1141 1664 884 940 1379 913 1059 1514  86.3
2/18/20 11:25 1055 1697 868 920 1473 900 1012 1506  87.1

2/18/20 11:40 1009  167.4 874 891 1366  90.0 1051  148.0 86.3
2/18/20 11:55 1036 1676 874 823 1349 909 956  150.9 87.0
2/18/20 12:10 1079 1696 884 915 1394 90.7 1101 1550  87.4
2/18/20 12:25 1043 1695 883 1038 1382 916 1202  154.1 86.9
2/18/20 12:40 1042 1668  87.0 1227 1404 936 1041 1552 86.8
2/18/20 12:55 1154 1708 876 1061 1383 919 1300 1620 85.4
2/18/20 13:10 1061 168.4 878 954 1394 901 1127 1558  85.3
2/18/20 13:25 1042 1720  87.9 1000  137.8 90.8 1185 1492 846
2/18/20 13:40 1072 1685 875 1095 1407  91.0 1146 1524 846
2/18/20 13:55 971 168.2 864 1129 1368 911 1087 1525 833
2/18/20 14:10 916 1728 835 1069  139.0 89.0 1222 1512 83.1

2/18/20 14:25 991 1714 846 991 1405 889 1304 1569 820
2/18/20 14:40 1083  169.6 853 1026 1414 873 1152 1559 815
2/18/20 14:55 1125 1652 853 1028 1418 882 1064 1640 823
2/18/20 15:10 1104 1615 853 99.0 1437 882 799 1558 823
2/18/20 15:25 1105 1634 863  107.7 1439  89.1 958  160.8  82.4
2/18/20 15:40 1089 167.7 864  101.7  144.1 891 1001 1527 832

2/18/20 15:55 105.9  167.4 864 901 1350 891 1123  157.1 83.4
2/18/20 16:10 1070 1686 857 997 1385 891 1036  151.8 83.6
2/18/20 16:25 106.0 1704 859 972 1386  89.0 1183  150.1 82.9
2/18/20 16:40 982 1667 848 1005 1416 882 971 1514 834
2/18/20 16:55 1039 1697 859 946  139.1 884 1132  151.2 83.5
2/18/20 17:10 970 1639  85.4 916 1389 890 1144 1475 82.9
2/18/20 17:25 1059 1638 853 836  135.1 881 1111 145.1 82.8
2/18/20 17:40 1057  168.0 852 814 1384 885 1102 1462 82.6
2/18/20 17:55 1064  166.8 850 841  135.0 89.4  107.0  149.0 83.3
2/18/20 18:10 1083  167.1 849 880 1407 89.3 1062  152.1 82.9
2/18/20 18:25 915 1598  84.3 925 1439 867 838 1539 834
2/18/20 18:40 87.3 1544 826 956 1429 851 770 150.2 83.5

2/18/20 18:55 905 1637 826 1011 1397 851 965 1443 83.0

2/18/20 19:10 1000 1637 835 1000 1399  86.1 957  154.1 82.8

2/18/20 19:25 103.6  163.7 848 971 1379 880 1119 1511 81.6

2/18/20 19:40 929 1626 831  107.0 1445 868 1141 1481 81.4

2/18/20 19:55 879 1638 824  100.8 1434 86.1 891 1553 818
2/18/20 20:10 100.5 1610 835 983 1438 866 971 1588 822

2/18/20 20:25 922 1674 834 1095 1458 865 948 1532 81.1

2/18/20 20:40 885 1648 834 1037 1474 864 880 1522 81.2

2/18/20 20:55 961 1646 834 1064 1456 864 1003 1518 813

2/18/20 21:10 925 1600 827 1116 1463 863 877 1615 82.6
2/18/20 21:25 944 1636 820 1047 1450 850 956  159.4 79.8
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C-51 C-66 C-82 |
WS WD |Temp |WS WD  |Temp (WS WD  [Temp

[Date/Time (ft/min)} (Deg.) |(Deg. F|(ft/min)(Deg.) [(Deg. F(ft/min)}(Deg.) |(Deg. F)
2/18/20 21:40 915 158.2 82.0 105.6 149.8 84.6 84.0 159.3 78.6
2/18/20 21:55 97.4 163.1 82.0 110.0 147.5 84.6 102.2 160.4 78.5
2/18/20 22:10 96.4 160.5 82.0 112.0 146.5 84.7 93.4 160.3 78.4
2/18/20 22:25 914 168.4 81.6 110.3 147.3 83.9 95.2 161.8 78.3
2/18/20 22:40 88.6 160.8 82.0 110.3 147.1 83.3 89.2 159.3 78.3
2/18/20 22:55 89.5 157.9 81.5 103.2 142.5 83.3 84.5 159.5 78.2
2/18/20 23:10 84.7 166.6 81.1 100.8 144.7 83.3 86.4 154.4 78.2
2/18/20 23:25 93.9 174.4 82.0 98.5 141.9 82.0 98.2 1560.3 7.7
2/18/20 23:40 87.5 171.2 -81.5 95.5 143.4 82.4 92.8 155.5 78.2
2/18/20 23:55 928 163.9 80.3 87.0 1411 81.8 91.4 155.3 78.3
2/19/20 0:10 84.8 162.7 79.4 92.9 136.3 82.3 78.3 156.4 78.4
2/19/20 0:25 92.9 162.9 79.4 92.0 139.7 82.4 89.3 151.4 79.1
2/19/20 0:40 90.9 170.3 78.3 103.4 138.7 82.5 89.1 153.4 78.1
2/19/20 0:55 101.8 168.8 78.3 89.2 136.2 81.7 81.7 153.6 77.6
2/19/20 1:10 101.0 168.7 78.2 90.1 141.8 81.0 91.5 163.7 776
2/19/20 1:25 96.5 164.0 77.2 87.1 139.7 80.3 83.8 152.6 77.2
2/19/20 1:40 107.7 160.0 76.7 83.3 139.4 79.6 77.3 157.5 T
2/19/20 1:55 100.1 157.2 76.2 85.2 140.5 79.2 77.3 157.6 77.1
2/19/20 2:10 96.6 161.0 76.1 85.3 140.5 79.2 80.8 158.9 77.0
2/19/20 2:25 91.9 154.9 75.4 92.1 137.6 78.4 78.1 156.2 77.0
2/19/20 2:40 94.2 160.2 75.6 89.9 139.1 79.1 78.3 161.2 76.6
2/19/20 2:55 104.3 159.9 76.6 92.0 144.5 79.7 82.8 164.2 75.4
2/19/20 3:10 100.8 1569.7 76.5 97.1 144.7 79.8 81.3 159.5 74.9
2/19/20 3:25 93.7 155.2 75.3 86.6 141.4 78.9 67.0 1565.3 755
2/19/20 3:40 100.3 161.3 75.9 83.1 140.5 78.7 76.3 158.8 75.6
2/19/20 3:55 93.1 158.9 75.2 91.1 146.0 78.5 77.6 160.2 74.7
2/19/20 4:10 86.2 163.0 74.6 98.9 146.3 77.7 84.6 161.0 73.4
2/19/20 4:25 92.5 155.9 751 89.2 140.3 77.9 73.9 154.6 74.4
2/19/20 4:40 90.8 154.0 74.5 91.4 144.8 77.7 77.6 154 .4 74.8
2/19/20 4:55 89.3 167.6 74.9 93.6 144.6 78.2 77.8 160.5 73.6
2/19/20 5:10 95.9 157.5 75.0 91.0 141.5 78.0 83.1 154.9 74.2
2/19/20 5:25 98.7 154.1 74.2 96.9 146.0 77.8 85.8 162.8 73.2
2/19/20 5:40 93.5 154.9 74.2 94.8 142.9 77.6 75.3 160.8 73.4
2/19/20 5:55 90.1 162.6 74.2 90.8 141.7 77.3 77.3 156.1 73.6
2/19/20 6:10 95.7 159.5 74.2 80.3 139.1 76.2 775 159.5 73.8
2/19/20 6:25 91.7 155.4 72.6 87.9 138.1 75.6 75.5 167.2 73.9
2/19/20 6:40 95.0 155.1 3D 89.7 140.7 75.5 5 158.3 74.0
2/19/20 6:55 86.2 159.6 72.1 89.7 136.6 75.4 76.9 163.7 73.9
2/19/20 7:10 96.6 155.7 723 91.6 134.9 75.4 70.8 158.6 73.9
2/M19/20 7:25 96.6 158.5 71.6 87.6 139.3 75.3 74.4 161.4 72.7
2/19/20 7:40 914 155.0 731 94.8 148.3 76.1 72.9 162.4 2.7
2/19/20 7:55 89.7 156.6 73.2 90.7 146.6 76.3 78.1 1553 72.7
2/19/20 8:10 92.3 159.6 73.3 95.0 1541 76.6 72.4 165.5 73.1
2/19/20 8:25 96.6 159.3 74.2 89.1 154.3 76.2 76.5 169.2 73.0
2/19/20 8:40 94.8 162.7 71.6 95.2 144.9 76.7 76.3 165.0 74.2
2/19/20 8:55 93.9 156.7 71.7 88.9 155.2 76.1 68.8 165.1 74.2
2/19/20 9:10 95.5 151.2 72.6 87.8 147.5 76.2 76.4 166.5 74.6
2/19/20 9:25 106.6 157.3 72.6 90.4 155.2 76.8 74.6 168.1 74.7
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